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Experimental 

Crystal data 

[Ag{N03)(CioH5N3)4] 
M, = 854.69 
Monoclinic, Pl^jc 
a = 12.2801 (16) A 
b = 23.038 (3) A 
c = 13.7091 (16) A 
^ = 104.499 (4)° 



V = 3754.9 (8) A" 
Z = 4 

Mo Ka radiation 
/i = 0.60 mm^' 
r = 100 K 

0.29 X 0.06 X 0.03 mm 



Key indicators: single-crystal X-ray study; T = 1 00 K; mean o-(C-C) = 0.011 A; 
disorder in main residue; R factor = 0.061; wR factor = 0.151; data-to-parameter 
ratio = 13.1. 



In the title complex, [Ag(N03)(CioH9N3)4], the nitrate hgand 
is found to be disordered over two sets of positions, with 
occupancy factors of 0.473 (5) and 0.527 (5). The Ag' ion is 
located in a square -pyramidal coordination environment 
formed by four N atoms from four bis(pyridin-2-yl)amine 
ligands and one O atom from a nitrate ligand. Weak 
interactions between the Ag' ions and the nitrate anions 
acting in a monodentate mode [Ag- ■ -O = 2.791 (13) and 
2.816 (9) A for the major component of the nitrate ligand, and 
2.865 (8) and 2.837 (8) A for the minor component] link the 
complex molecules into a chain along [001]. N— H- ■ -O 
hydrogen bonds are observed. 

Related literature 

For the use of silver complexes in medicine, see: Kascatan- 
Nebioglu et al. (2007); Kasuga et al. (2006). For the use of 
silver complexes as functional materials, see: Park et al. (2011); 
Takeuchi et al. (2001). For the ligand synthesis, see: Wibaut & 
Dingemanse (1923). For related structures, see: Fritsky et al. 
(2006); Jing et al. (2011); Moroz et al. (2012); Penkova et al. 
(2009); Zhang & Yang (2011). 



Data collection 

Brulcer APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Slieldricic, 1996) 
T^„ = 0.958, r„^„ = 0.982 

Refinement 

R[F^ > 2aiF^)] = 0.061 

wR(F^) = 0.151 

S = 1.01 

6643 reflections 

509 parameters 

Table 1 

Hydrogen-bond geometry (A, °). 



11456 measured reflections 
6643 independent reflections 
3690 reflections with / > 2a(I) 
R:„, = 0.049 



29 restraints 

H-atom parameters constrained 
Ap„ax = 1.05 e A"' 
Ap„i„ = -2.19 e A"' 



D-H-A 


D-H 


H-A 


D-A 


D-H- - A 


N2-H2- ■ OIB' 


0.88 


2.15 


2.959 (14) 


152 


N2-H2- ■ Ol^' 


0.88 


2.27 


3.089 (16) 


155 


N5-H5-03B 


0.88 


2.22 


3.075 (10) 


163 


N5-H5- ■ OlA 


0.88 


2.40 


3.271 (11) 


172 


N8-H8- ■ OSA' 


0.88 


2.21 


3.073 (12) 


168 


N11-H11-02B 


0.88 


2.26 


3.129 (10) 


168 


N11-H11-02/1 


0.88 


2.27 


3.093 (11) 


156 



Symmetry code: (i) x, — y + ^, z — ^. 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SIR2004 (Burla et al., 2005); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
Mercury (Macrae et al, 2008); software used to prepare material for 
publication: publCIF (Westrip, 2010). 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HY2640). 
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Tetrakis[bis(pyridin-2-yl)amme-/<:N^](nitrato-/<:0)silver(l) 

Yuliia Parashchenko^ Anna Pavlishchuk^ Nadezhda A. Bokach and Matti Haukka 

1 . Comment 

Some of silver compounds are proved to be useful in medicine. The silver complexes display antimicrobial activities 
against bacteria, yeasts and molds (Kascatan-Nebioglu et al, 2007; Kasuga et al, 2006). Silver complexes also display 
conductivity, luminescence and photoluminescence (Park et al.,20\\; Takeuchi et al. , 200 1 ). In this study we have 
chosen bis(pyridin-2-yl)amine (dipam) as a Hgand. 

The preparation of dipam was reported by Wibaut & Dingemanse (1923) and since that time it was widely used for 
constructing complexes with transition metals. Two crystalline modifications of the compound C10H9N3 are known, one 
with melting point at 84°, while a second melts at 94°C. In this paper we report the synthesis and characterization of the 
title compound. The nitrate anion in the complex is disordered between two sets of positions [occupancy factors are equal 
to 0.473 (5) and 0.527 (5)]. In both cases coordination environment of the Ag' ion is formed by four N atoms from four 
dipam ligands [Ag — distances fall in a range of 2.420 (9)-2.532 (9) A]. On the contrary to the already reported 
compounds, the title complex contains monodentately coordinated dipam ligands. The coordinated environment of the 
pentacoordinated Ag' ion is completed by an O atom (02A or OIB) from the nitrate anion [Agl — 02A= 2.511 (8), Agl 
— OIB' = 2.648 (12) A. Symmetry code: (i) x, 1/2-y, -1/2+z]. The observed metal-ligand bond distances are typical for 
silver(I) complexes (Jing et al., 2011; Zhang & Yang, 2011). The Ag' ion in the complex slightly deviates (0.061 A) from 
the mean plane formed by the coordinated N atoms (Nl, N4, N7, NIO) from four dipam ligands. The C — N and C — C 
bond lengths in the pyridine rings are normal for 2-substituted pyridine derivatives (Fritsky et al, 2006; Moroz et al, 
2012; Penkova et al, 2009). 

2. Experimental 

A solution of silver(l) nitrate (42 mg, 0.25 mmol) in methanol (5 ml) was added to a solution of bis(pyridin-2-yl)amine 
(171 mg, 1 mmol) in methanol (10 ml). Resulting mixture was stirred for 1 h. After filtering, the filtrate was left for a 
slow evaporation. Colorless crystals of the title compound, which formed durmg one week, were filtered out and air dried 
(yield: 152 mg, 21%). Analysis, calculated for C4oH36AgNi303: C 56.2, H 4.2, N 21.3%; found: C 56.6, H 3.8, N 21.6%. 

3. Refinement 

The nitrate anion was disordered over two sets of sites with occupancies 0.527 (5) and 0.473 (5). The N — O and O — O 
distances as well as the anisotropic displacement parameters of the N and O atoms within these disordered anions were 
restrained to be similar. Furthermore, the geometry of the nitrate anion was restrained to be planar. One of the pyridyl N 
atoms (N7) was restrained so that its iTij components approximate to isotropic behavior. H atoms were positioned 
geometrically and refined as riding atoms, with C — H = 0.95 and N — H = 0.88 A and with L^iso(H) = 1 .2(7eq(C, N). The 
highest residual peak is located 0.30 A from atom 03A and the deepest hole is located 0. 12 A from atom 02A. 
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Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Brnkei, 2007); data reduction: SAINT (BrnksT, 2007); 
program(s) used to solve structure: SIR2004 (Burla et al, 2005); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: Mercury (Macrae et al, 2008); software used to prepare material for publication: 
publCIF {Westrip, 2010). 




Figure 1 

The molecular structure of the title complex. Displacement ellipsoids are drawn at the 50% probability level. The minor 
disordered fraction has been omitted for clarity. 
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Figure 2 

The unit cell of the title complex. H atoms and minor disordered atoms has been omitted for clarity. 
Tetral<is[bis(pyridin-2-yl)amine-KiV^](nitrato-/fO)silver(l) 



Crystal data 

[Ag(N03)(CloH9N3)4] 

M,= 854.69 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
fl= 12.2801 (16) A 
^ = 23.038 (3) A 
c= 13.7091 (16) A 
P= 104.499 (4)° 
K= 3754.9 (8) A^ 
Z=4 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Flat graphite crystal monochromator 
Detector resolution: 16 pixels mm ' 
(p and CO scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
= 0.958,7^ = 0.982 



F(000)= 1752 

ft = 1.512 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1361 reflections 

(9 = 2.3-21.1° 

ju = 0.60 mm"' 

T= 100 K 

Needle, colourless 

0.29 X 0.06 X 0.03 mm 



11456 measured reflections 
6643 independent reflections 
3690 reflections with / > 2a{I) 
^„, = 0.049 



dmixK - 25.1°, t 

A = -11^14 
k= -15^21 
/ = -16^13 



,= 1. 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(i^)] = 0.061 
wR{p) = 0.\5\ 
S= 1.01 
6643 reflections 
509 parameters 
29 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a^{Fo^) + (0.0609P)2 + 2.4207/'] 

where P = (7^0^ + 2Fe2)/3 
(A/<t)^< 0.001 
A/)„^= 1.05 eA-3 
Ap„ji„ = -2.19e 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal S5mimetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement ofF^ against ALL reflections. The weighted if -factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > a{F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


U *IU 


Occ. (<1) 


Agl 


0.17127(4) 


0.24786 (2) 


0.08079 (4) 


0.02838 (16) 




N13A 


0.1669 (9) 


0.2518 (5) 


0.3523 (7) 


0.0369 (9) 


0.473 (5) 


OlA 


0.1909(13) 


0.2997 (5) 


0.3987 (10) 


0.0369 (9) 


0.473 (5) 


02A 


0.1631 (9) 


0.2582 (4) 


0.2612 (6) 


0.0369 (9) 


0.473 (5) 


03A 


0.1481 (8) 


0.2072 (4) 


0.3856 (7) 


0.0369 (9) 


0.473 (5) 


N13B 


0.1685 (9) 


0.2611 (4) 


0.3255 (7) 


0.0369 (9) 


0.527 (5) 


OIB 


0.1745 (11) 


0.2885 (5) 


0.3983 (9) 


0.0369 (9) 


0.527 (5) 


02B 


0.2496 (7) 


0.2419(4) 


0.2957 (6) 


0.0369 (9) 


0.527 (5) 


03B 


0.0812 (7) 


0.2619(4) 


0.2508 (6) 


0.0369 (9) 


0.527 (5) 


Nl 


-0.0337 (5) 


0.2501 (3) 


0.0273 (5) 


0.0564 (19) 




N2 


-0.0488 (5) 


0.1740(2) 


-0.0804 (4) 


0.0340 (14) 




H2 


0.0246 


0.1784 


-0.0666 


0.041* 




N3 


-0.2006 (5) 


0.1208(2) 


-0.1780(4) 


0.0303 (14) 




N4 


0.1850 (5) 


0.1399 (3) 


0.1059 (5) 


0.0432 (17) 




N5 


0.0397 (5) 


0.1353 (3) 


0.1806 (5) 


0.0455 (17) 




H5 


0.0669 


0.1693 


0.2037 


0.055* 




N6 


-0.1073 (5) 


0.0700 (3) 


0.1722(4) 


0.0376 (15) 




N7 


0.3748 (7) 


0.2493 (3) 


0.1219(6) 


0.093 (3) 




N8 


0.3872 (6) 


0.3217 (3) 


0.0092 (6) 


0.085 (3) 




H8 


0.3194 


0.3089 


-0.0202 


0.102* 




N9 


0.5243 (5) 


0.3905 (3) 


-0.0021 (5) 


0.0366 (15) 




NIO 


0.1604 (7) 


0.3575 (4) 


0.0857 (6) 


0.097 (4) 




Nil 


0.2960 (6) 


0.3680 (3) 


0.2315 (5) 


0.061 (2) 




Hll 


0.2777 


0.3318 


0.2403 


0.073* 




N12 


0.4227 (5) 


0.4422 (2) 


0.2989 (4) 


0.0365 (15) 




CI 


-0.0789 (7) 


0.2885 (4) 


0.0804 (8) 


0.075 (3) 
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XJ1 

HI 


A A1 1 T 


All 
0.3 1 IJ 


All nc\ 
0.11/9 


A AAA* 
0.090^ 


C2 


-0.1912 (7) 


A 'lOOA / A\ 

0.2880 (4) 


A AO O ,1 /0\ 

0.0834 (8) 


A A/'A /OX 

0.069 (3) 


H2A 


— O.zzO / 


0.3 lo4 


A 1 OAA 

O.lzOO 


A AOO* 

0.082* 




— U.ZD / I (0) 


yj.l'v* 1 (3j 


A A-l 1 C 

0.0315 (6) 


A AO 

0.052 (l) 


Hi 


—0.3340 


A T c 

0.z4z3 


A AO O A 

0.0324 


0.062* 


C4 


A 1 A / /'\ 

-0.2129 (6) 


0.2042 (3) 


-0.0227 (6) 


A A/IAO /I A\ 

0.0403 (19) 


H4 




A 1 

0.1 /32 


A AC/CO 

—0.0568 


A Ayl O* 
0.048 


C5 


A 1 A^ 1 //'N 

—0.1022 (6) 


A 1AAA /0\ 

0.2099 (3) 


-0.0257 (6) 


0.0362 (19) 


Co 


A AA 1 A //TN 
— U.UVIU (O J 


A ITT? (1\ 

U.Ijzj (3j 


—0.1533 (jj 


U.Uz68 (O) 


C7 


A A1 

-0.0146 (6) 


0.1047 (3) 


A 1AOT /C\ 

-0.1987 (5) 


A AO/'O /I C\ 

0.0268 (15) 


H/ 


A A/C^ /I 

0.0o34 


U.1136 


A 1 mr\ 
—0.1 /90 


A A'30* 

0.032* 


C8 


-0.0560 (6) 


A f\/' A C /T N 

0.0645 (3) 


A ni/i /ex 

-0.2724 (5) 


A AO 1 O /I ^\ 

0.0318 (17) 


HoA 


A AA/TT 

— U.UUo / 


A A/1 

U.04o3 


A aACO 

—0.3053 


A AQ 0* 

0.038 


C9 


A 1 TAI /'/'N 

-0.1701 (6) 


A AC^ 1 /T \ 

0.0521 (3) 


-0.2987 (5) 


A ATAC /I 

0.0305 (17) 


H9 


A -^AAA 

—0.2000 


A f\'~\ A '1 

0.0242 


A T /I A'? 

-0.3493 


A ATT* 

0.037* 


CIO 


-0.2385 (6) 


A AOAT /TX 

0.0807 (3) 


-0.2507 (5) 


0.0332 (18) 


XJ1 A 

HIU 


ATI iin 

— U.ilo / 


A A^OO 

0.0 /zz 


— 0.ZO91 


A A/1A* 

0.04U^ 


Cll 


0.2549 (6) 


All C^ 

0.1156 (3) 


0.0550 (6) 


A Al CO /I 0\ 

0.0358 (18) 


TT1 1 A 

HllA 


0.3122 


AIT AT 

0.1393 


A A /I A'? 

0.0403 


A A /I O A 

0.043^ 


C12 


0.2479 (5) 


A A/^A'^ /OX 

0.0602 (3) 


A A-^OA /C\ 

0.0239 (5) 


A AOA/' /I /'\ 

0.0306 (16) 


XJ1 o 
HIZ 


A OQO^ 


A A /( CA 

0.0450 


A Al AO 

— O.OlOo 


A A'3'7* 
0.03 


Ci3 


U.lo33 (o) 


0.0254 (3J 


A A/1 TO /CX 

0,0438 (5) 


A AlOyl /I 0\ 

0.0324 (18) 


TT1 T 

H13 


A 1 C y1 A 

0.1549 


A A 1 T 

—0.0137 


A AT 1 1 

0.0212 


A AO A* 

0.039^ 




A AA 1 O / C\ 

0.0918 (5) 


A A /I O /IT /I \ 

0.0486 (3) 


A AA/TA /C\ 

0.0969 (5) 


A AOAO /I 

0.0298 (16) 


XJ1 /I 

Hl4 


A A"! A O 

0.0348 


A AOCl 


All OA 

0.1129 


0.036* 


C15 


A 1 AT T //'X 

0.1037 (6) 


A 1 A C /T \ 

0.1056 (3) 


0.1262 (5) 


A AO A r\ /I o\ 

0.0349 (18) 


Clo 


A ACOA 

-0.0589 (6) 


A 1 O A1 /I \ 

0.1202 (3) 


A OA/1 1 /CX 

0.2041 (5) 


A AO C C /I 0\ 

0.0355 (18) 


C17 


A 1 A/1 O /£\ 

—0.1048 (6) 


A 1 ZTAA /IX 

0.1600 (3) 


A '1 ^ 1 C /£\ 

0.2615 (6) 


0.043 (2) 


HI / 


—0.00/3 


A 1 ACC 

U.1955 


0.2834 


A AC 1 * 

0.051* 


C18 


-0.2037 (6) 


A 1 A Z' O /0\ 

0.1468 (3) 


0.2850 (6) 


f\ f\ A A /0\ 

0.044 (2) 


Hlo 


— O.z3oz 


A 1 TO C 
0.1 /Z5 


A 1 1 /I A 

0.3240 


A ACO * 

0.053^ 


C19 


-0.2555 (6) 


A A A /II /ON 

0.0941 (3) 


f\ A AA /^\ 

0.2499 (6) 


0.042 (2) 


XJ1 o 


A ^0^0 

— U.3ZDZ 


U.08i / 


U.z63z 


A ACA* 


C20 


-0.2045 (6) 


0.0583 (4) 


0.1966 (6) 


0.044 (2) 


HzU 


(\ ^ A AA 

— U.z4U0 


A ATT5 

0.0zz3 


A ^ n AO 
0.1 /46 


A AC O * 

0.053^ 


C21 


0.4230 (9) 


0.2173 (4) 


A AO 1 /TX 

0.2021 (7) 


A AOO / A\ 

0.083 (4) 


H2l 


A 1 O 1 1 

0.3ol3 


A 1 OCO 

0.1852 


A O 1 T 1 

0.21 / I 


A 1 AA* 

0.100^ 


C22 


A dCO /IN 

0.5258 (7) 


0.2263 (3) 


0.2637 (6) 


(\ r\ A^ /0\ 

0.047 (2) 


Hz2 


A C C /I O 

0.5546 


A TAOC 

0.2025 


A 1 O AA 

0.3209 


A AC£* 

0.056* 


Cz3 


A COCO 
0.5556 (oj 


A '>'71 y) / A\ 
O.Z /14 (4J 


A OTAO //r\ 

0.2398 (o) 


A f\A A 

0.049 (2) 


HZ3 


0.d5 /5 


A OOAA 

0.2800 


A OOT7 

0.282 / 


A ACA* 

0.059 


C24 


A C /I CT //'X 

0.5457 (6) 


A OA/I'T /OX 

0.3047 (3) 


A 1CC7 /CX 

0.1557 (5) 


0.0355 (17) 


H24 


A COAA 

0.589U 


0.3356 


A 1 1 AA 

0.1390 


A f\A 1 * 

0.043 


C25 


0.4404 (7) 


0.2919 (3) 


0.0961 (6) 


0.051 (2) 


C26 


0.4229 (6) 


0.3683 (3) 


-0.0391 (6) 


0.0351 (18) 


C27 


0.3477 (6) 


0.3905 (3) 


-0.1247 (6) 


0.042 (2) 


H27 


0.2746 


0.3743 


-0.1484 


0.050* 


C28 


0.3816(6) 


0.4356 (3) 


-0.1732 (5) 


0.0313 (17) 


H28 


0.3333 


0.4504 


-0.2333 


0.038* 
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C29 


f\ AO c c i il\ 

0.4856 (6) 


A A /TAT 

0.4o0z 


(3) 


0.1358 (6) 


A AT A /''^\ 

0.039 (2) 




riZy 


u.Duy / 


A A nT7 

0.492 / 




0.1675 


A Ayn* 
0.04 




C30 


0.5527 (7) 


f\ A'y /'A 

0.4360 


(4) 


0.0511 (6) 


A A /I A /'^X 

0.049 (2) 






O.o24y 


0.4526 




0.0250 


0.059^ 






A AAAC /CW 

0.0905 (9) 


0.3789 


(5) 0.0006 (8) 


A 1 1 T / C\ 

0.113 (5) 




U1 1 

Mil 


A {\Af\1 

0.0403 


A 1 CO O 

0.3528 




n A/io 1 
U.U4/i 


0.136^ 




C32 


A AOO A /0\ 

0.0884 (8) 


A A'y ^ A 

0.4364 


P) 


n 0974 fl\ 


A AO C / A\ 

0.085 (4) 




H32 


A A1 CI 

0.03oz 


A A CA1 

0.4503 




U.Uo / J 


A 1 AO * 

0. 102^ 






0.1 oz3 yl) 


0.4 /23 


u 




A ACT /0\ 

0.053 (Z) 




Hi 3 


A 1 

O.io3z 


A C 1 O ^ 

0.5124 


U 


ni OA 


0.064^ 




C34 


0.2357 (6) 


0.4522 






f\ f\A A /0\ 

0.044 (2) 




XJI /I 


A T onn 
O.ZO / / 


A A nn A 
0.4 / /4 


0 


1648 


A ACT * 
0.053^ 




C35 


A T?AA tn\ 

0.2309 (7) 


A AT T 

0.3937 


(4) 0 


1445 (6) 


A AzTA /T\ 

0.060 (3) 






0.3o36 (oj 


O.jo90 


(3) 0 


.3064 (5) 


A A'2 1/1/1 

0.0314 (16) 




C37 


0.4302 (5) 


0.3523 


(3) 0 


3872 (5) 


A ATOT /■ 1 T\ 

0.0323 (17) 




H3 / 


0.4012 


A 1 1 ^ O 

0.3 143 


0 


3898 


A ATA* 
0.039^ 






f) SI 89 tf,\ 


yj.j / 1 o 


(3) 0 


.4631 (6) 






H38 


0.5500 


0.3480 


0 


.5196 


0.042* 




C39 


0.5595 (7) 


0.4273 


(3) 0 


4548 (6) 


0.043 (2) 




H39 


0.6208 


0.4423 


0 


.5052 


0.051* 




C40 


0.5100 (7) 


0.4597 


(3) 0 


.3725 (6) 


0.043 (2) 




H40 


0.5395 


0.4974 


0 


.3670 


0.051* 




Atomic displacement parameters (A^) 




If' 




IP' 




IP' 


LP' 


Agl 


0.0302 (3) 


0.0252 (3) 


0.0316(3) 


-0.0075 (3) 


0.01118 (19) 


-0.0037 (3) 


N13A 


0.0408 (19) 


0.038 (2) 


0.0324(19) 


-0.008 (2) 


0.0101 (18) 


-0.0068 (19) 


OlA 


0.0408 (19) 


0.038 (2) 


0.0324 (19) 


-0.008 (2) 


0.0101 (18) 


-0.0068 (19) 


02A 


0.0408 (19) 


0.038 (2) 


0.0324 (19) 


-0.008 (2) 


0.0101 (18) 


-0.0068 (19) 


03A 


0.0408 (19) 


0.038 (2) 


0.0324 (19) 


-0.008 (2) 


0.0101 (18) 


-0.0068 (19) 


N13B 


0.0408 (19) 


0.038 (2) 


0.0324 (19) 


-0.008 (2) 


0.0101 (18) 


-0.0068 (19) 


OIB 


0.0408 (19) 


0.038 (2) 


0.0324 (19) 


-0.008 (2) 


0.0101 (18) 


-0.0068 (19) 


02B 


0.0408 (19) 


0.038 (2) 


0.0324 (19) 


-0.008 (2) 


0.0101 (18) 


-0.0068 (19) 


03B 


0.0408 (19) 


0.038 (2) 


0.0324 (19) 


-0.008 (2) 


0.0101 (18) 


-0.0068 (19) 


Nl 


0.040 (3) 


0.052 (4) 


0.091 (5) 


-0.021 (4) 


0.043 (4) 


-0.044 (5) 


N2 


0.029 (3) 


0.032 (3) 


0.045 (4) 


-0.009 (3) 


0.018(3) 


-0.017 (3) 


N3 


0.032 (3) 


0.026 (3) 


0.034 (4) 


-0.007 (3) 


0.012 (3) 


-0.002 (3) 


N4 


0.048 (4) 


0.043 (4) 


0.044 (4) 


-0.011 (3) 


0.023 (4) 


-0.014 (3) 


N5 


0.046 (4) 


0.051 (4) 


0.049 (4) 


-0.023 (3) 


0.031 (3) 


-0.028 (3) 


N6 


0.034 (4) 


0.054 (4) 


0.027 (3) 


-0.015 (3) 


0.013 (3) 


-0.008 (3) 


N7 


0.100 (5) 


0.065 (4) 


0.077 (5) 


-0.048 (5) 


-0.045 (4) 


0.034 (5) 


N8 


0.080 (6) 


0.055 (4) 


0.082 (6) 


-0.053 (4) 


-0.052 (4) 


0.047 (4) 


N9 


0.031 (3) 


0.043 (4) 


0.036 (4) 


-0.009 (3) 


0.008 (3) 


0.004 (3) 


NIO 


0.094 (7) 


0.099 (6) 


0.068 (6) 


-0.080 (6) 


-0.038 (5) 


0.050 (5) 


Nil 


0.067 (5) 


0.064 (5) 


0.038 (4) 


-0.051 (4) 


-0.013 (4) 


0.019 (4) 


N12 


0.037 (4) 


0.036 (3) 


0.037 (4) 


-0.020 (3) 


0.009 (3) 


0.001 (3) 


CI 


0.057 (6) 


0.065 (6) 


0.120 (9) 


-0.041 (5) 


0.056 (6) 


-0.064 (6) 


C2 


0.059 (6) 


0.064 (6) 


0.100 (8) 


-0.029 (5) 


0.051 (6) 


-0.053 (6) 


C3 


0.035 (4) 


0.058 (5) 


0.071 (5) 


-0.017 (4) 


0.030 (4) 


-0.031 (5) 
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C4 


A A/1A 

(J.U4U (4) 


A A1 O //I \ 

0.03o (4) 


A A /I A /C\ 

o.o4y (d) 


A A1 /I /'0\ 

—0.014 (3) 


A AOO //l\ 

0.023 (4) 


A Al A //1\ 

—O.oiy (4) 


CD 


A A1 O //i \ 

O.U3o (4) 


A AOA f A\ 

0.029 (4) 


A AC 1 /C\ 

O.OM {p) 


A A1 C /0\ 

—0,0 Id (j) 


A AOA //l\ 

0.029 (4) 


A Al O / A\ 

-O.Olo (4) 


Co 


A A'^/T f A\ 

U.U3o (4J 


A A 1 O fJ \ 

O.Olo (3) 


A AOA 

O.Ozy (4j 


A AAA /0\ 
0.000 (3) 


A A 1 ^ ilX 

0.013 (3 ) 


A AA1 

—0.001 \5) 


C/ 


A A'l 1 

U.U3i (4J 


A A1 A f1\ 

0.0 ly (3 J 


A A'J "3 //iX 

0.033 (4) 


A AAO /'0\ 

—0.003 (5) 


A Al O /1\ 

O.OIZ (3) 


A AA/C {1\ 

—0.006 {5} 


Co 


A A /I /I /C\ 

U.U44 (D) 


A ATI f A\ 

0.0z3 (4) 


A A1 /I /' A\ 

0.034 (4) 


A AA/1 /'0\ 

—0.004 (3) 


A AO 1 //I \ 

0.021 (4) 


A AAO /'OA 

—0.002 (3) 


cy 


A AC 1 /C\ 


A A 1 A /I \ 

o.oiy (3j 


A AO 1 //I \ 

O.Ozi (4) 


A AAA /'0\ 

0.000 (3) 


A AAO / A \ 

0.00 / (4j 


A AA 1 /0\ 

—0.001 (3) 


ClU 


A C\A 1 

U.U4i (D) 


A A1 A 

o.oiy (3) 


A (\1Q /'C\ 

0.03o (D) 


A AAC /'0^ 

— O.OOD (3) 


A AAO t A\ 
0.00 / (4) 


A AA/1 /OA 

—0.004 (3) 


1 1 

Cll 


A A1A i'A \ 

u.Ozy (4) 


A A'J C //I \ 

0.03j (4) 


A A -1 O /C\ 

0.04o yj) 


A AA^C /0\ 

—0.006 (3) 


A A 1 A //I \ 

O.oiy (4) 


A AAO //1A 

—0.002 (4) 


Ciz 


A AO /I /'/lA 

U.Uz4 (4j 


A AO A { A\ 

0.034 (^4j 


A AO A ( A \ 

0.034 (4j 


A AAO /'0^ 

— O.OOZ [j ) 


A AAC /'OA 

O.OOD (3) 


A AA/1 /"OA 

—0.004 \5) 


Cii 


A A1A 

0.030 (4j 


A AOA ^ A\ 

O.Ozy (4) 


A AO 1 ^ A \ 

0.031 (4) 


A AAO /OA 

O.OOz (3j 


A AA/l //I \ 

—0.004 (4) 


A AA/1 /'0\ 

0.004 (3) 


Cl4 


O.Ozo (4j 


A (\1 Z. A\ 

0.03d (4) 


A AOA C A\ 
O.Ozy (4) 


A A AT /"OX 

—0,00/ (3) 


A AAO /"2A 

O.OOo (3) 


A AAO /'OA 
0.00/ (3) 


ClD 


A AOO t A\ 

O.Ozo (4) 


A AC 1 /C\ 

O.OM [p) 


A AOT ^ A\ 

O.Oz / (4) 


A A1 O 

—0.01 / (4) 


A A 1 1 /"OA 
0.011 (3) 


A Al 1 t A\ 

—0.011 (4) 


Clo 


A AO C 

O.Ozj (4) 


A AC? 

0.0 J 1 \p) 


A AO C 

O.OzD (4) 


A Al 0 /'0\ 

—0.013 (3) 


A AAQ /"OA 

O.OOo (3 J 


A AAO I A\ 

—0.002 (4) 


Cl / 


A A/I C 

0.04D {p) 


A f\An /c\ 
0.04/ (D) 


A A/10 /'C^ 

0.04Z (D) 


A A1 C /'A\ 

—0.0 Id (4) 


A AO 1 t A\ 

0.021 (4) 


A Al A //lA 

—0.010 (4) 


Clo 


A A1 //f \ 

0.036 (4) 


A ACA /C\ 

o.ojy [p) 


A A /t O /C\ 

0.04z (j) 


A AAO A\ 

—O.OOz (4J 


A A 1 A //I \ 

O.oiy (4) 


A AA/1 //lA 

0.004 (4) 


ciy 


A AOO //IX 

O.Ozo (4) 


0.06z (o) 


A AO n /c\ 

0.03 / \j) 


—0.006 (4J 


A A 1 O //I \ 

0.012 (4j 


A A 1 O //I A 

0.012 (4) 


CzU 


A AQO 

0.03Z (4) 


O.Ool (DJ 


A AOT /'C\ 

0.03 1 yp) 


A Al 0 

—O.Olo (4) 


A AAC //lA 

0.005 (4) 


A AAO /'/I A 

—0.003 (4) 


C21 


A 1 AA /A\ 

o.ioy (y) 


A A/1 /'C\ 

0.046 \p) 


A AC? 

O.OD / (6) 


A A/1 /I /C\ 

—0.044 (D) 


A A/1 A //C\ 

— 0.04y (6) 


A AO /I /"CA 

0.024 (5) 


C22 


A AC /I /C\ 

0.054 (5) 


A A'J O //I \ 

0.038 (4) 


A A y1 1 /C\ 

0.042 (5) 


A A 1 A / A\ 

0.010 (4) 


A AA'l f A\ 

0.002 (4) 


A A 1 '1 //I A 

0.012 (4) 


C23 


A A1A t A\ 

0.030 (4) 


0.0/6 (6) 


A AO C /C\ 

0.03d (D) 


A AA/1 /'A\ 

0.004 (4) 


A AA1 i A\ 

—0.001 (4) 


A AA/C /'/1A 

0.006 (4) 


Cz4 


A AOA fA\ 

O.Ozy (4J 


A C\A f A\ 

0.043 (4) 


0.03d (4) 


A AAO /'0^ 

O.OOz (3J 


A AAO /"OA 
O.ooy (3 ) 


A AAO /'/I A 

0.002 (4J 


C2D 


0.0d3 (oJ 


A A'^ 1 / A\ 

0.031 (4) 


A A/1 1 /'C\ 

0,041 (D) 


A Al A /'/1\ 

—O.oiy (4) 


A AOO f A\ 

—0.023 (4) 


A AAA //1A 
O.ooy (4J 


Czo 


A A1 O t A\ 

0.03 0 (4) 


A AT 1 /ylX 

O.Ozl (4) 


A A/I 1 /C\ 

0.041 (d) 


A AAO 

— O.OOo (3) 


A AAA ^ A\ 

0.000 (4) 


A AAO /'OA 

0.003 (3) 




A A1 1 //I \ 

0.033 (4) 


A A1 1 //i \ 

0.033 (4) 


A ACA /C\ 

O.OdO (P) 


A AAA /1\ 

— o.ooy (3j 


A A 1 A t A\ 

—0.010 (4) 


A AOA /'/I A 

0.020 (4) 


C2o 


0.030 (4) 


A AOA 

O.Ozy (4) 


A AOA fA\ 

0.030 (4) 


A AAO /''2^ 

O.OOz (3) 


A AAA 

O.ooy yi) 


A AA/1 /OA 

0.004 yi) 


Czy 


A A/l /CX 

0.046 (5) 


A A1 O ^ A\ 

0.03o (4) 


A AO O /C\ 

0.03o \D) 


A Al 1 ^A\ 

—0.011 (4) 


A A 1 O ^ A\ 

O.Olo (4) 


A AAI //I A 

0.003 (4) 


C30 


A A /I A /C\ 

0.040 (5) 


A AjC 1 

0.061 (6) 


0.044 (6) 


A A^ A / A \ 

-0.024 (4) 


A AAC ^ A\ 

0.005 (4) 


A f\rm /C\ 

0.006 (5) 


C31 


A 1 A1 i(W 

0.101 {y) 


A 1 OA /I A\ 

O.lzO (10) 


A AOA /0\ 

O.OoO (o) 


A AOO /0\ 

—0.0/3 (o) 


A ACO i'n\ 
—0.052 (/) 


A ACO /OA 

0.05o (/) 


C32 


A A^^ 


0.11/ (yj 


O.OOD yl) 


A ACA /'^^ 

—0,050 (6) 


A Al O 

—0.01 1 \p) 


A ACO 

0.053 {p) 


C33 


A A /I A /C\ 

0.040 (5) 


A ATC 

0.075 (6) 


A ACA /'/:r\ 

0.050 (6) 


A AAT 

-0.003 (5) 


A Al 1 /C\ 

0.021 (5) 


A AT 1 /CA 

0.031 (5) 


C34 


A AT /I /,1 \ 

0.034 (4) 


A AzT 1 /C\ 

0.061 (5) 


A (\ A (\ /C\ 

0.040 (5) 


A A 1 /I //I \ 

-0.014 (4) 


A A 1 1 I A\ 

0.011 (4) 


A AAA / A\ 

0.009 (4) 






0 f)77 rfi'i 


\j,\jDy yj ) 








C36 


0.032 (4) 


0.035 (4) 


0.027 (4) 


-0.010 (3) 


0.007 (3) 


0.000 (3) 


C37 


0.029 (4) 


0.036 (4) 


0.033 (4) 


-0.009 (3) 


0.010(3) 


-0.007 (3) 


C38 


0.036 (4) 


0.037 (4) 


0.033 (4) 


0.009 (3) 


0.013 (4) 


-0.003 (3) 


C39 


0.044 (5) 


0.043 (5) 


0.036 (5) 


-0.015 (4) 


0.002 (4) 


-0.003 (4) 


C40 


0.054 (5) 


0.043 (5) 


0.032 (5) 


-0.021 (4) 


0.013 (4) 


-0.003 (4) 



Geometric parameters (A, °) 



Agl— N7 


2.420 (9) 


C8— H8A 


0.9500 


Agl— Nl 


2.439 (6) 


C9— CIO 


1.361 (9) 


Agl— N4 


2.511 (6) 


C9— H9 


0.9500 


Agl— NIO 


2.532 (9) 


CIO— HIO 


0.9500 


Agl— 02A 


2.511 (8) 


Cll— C12 


1.343 (9) 


Agl— OIB' 


2.648 (12) 


Cll— HllA 


0.9500 


N13A— 03A 


1.172(11) 


C12— C13 


1.392 (9) 


N13A— 02A 


1.247(11) 


C12— H12 


0.9500 


N13A— OlA 


1.269(12) 


C13— C14 


1.381 (9) 


N13B— OIB 


1.168(11) 


C13— H13 


0.9500 
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N13B — OzB 


1 1 /I O / 1 A\ 

l.z4o (lU) 


N13B — 03B 


1.284 (11) 


JSIl — L5 


1.337 (8) 


JSIl — CI 


1 CA /A\ 

1.350 (9) 


JNz — Cj 


1 1 /ox 

looo (o) 


N2 — Co 


1 T OA /0\ 

1.389 (8) 


Nz — Hz 


0.8800 


NJ — Co 


1.330 (8) 


N3 — ClU 


1 TCI /o\ 

1.35z (8) 


N4 — Cil 


1.355 (8) 


N4 — C15 


1.355 (8) 


N5 — Clo 


1.374 (8) 


JNj — Cij 


1.391 (o) 


N5 — H5 


A OOAA 

0.8800 


N6 — CI 6 


1 T C / A\ 

1.325 (9) 


N6 — C20 


1 T /I /I /A\ 

1.344 (9) 


'Kin 1 
JN / — Cz 1 


1.335 (ID) 


N7 — C25 


1 T7 1 /I A\ 

1.371 (10) 


N8 — C25 


1 TOO /A\ 

1.388 (9) 


N8 — C2o 


1 TAA /A\ 

1.390 (9) 


XTO TTO 

No — tvs 


A OOAA 

0.8800 


N9 — C26 


1.325 (8) 


N9 — C30 


1.337 (9) 


NIO — C35 


1 O A / 1 A\ 

1.320 (10) 


NIU — CJl 


1.35 / (11) 


Nil — C3o 


1 T T? /AA 

1.377 (9) 


Nil — C35 


1.389 (10) 


XT 11 T T 1 1 

Nil — Mil 


A O O AA 

0.8800 


XT1 r^'^ 

N12 — C36 


1 '5 T A /0\ 

1.330 (8) 


XT 1 'I A A 

N12 — C40 


1 TOT /A\ 

1.337 (9) 


CI — C2 


1 O A A / 1 1 \ 

1.390 (11) 


1 TT1 

CI — HI 


A ACAA 

0.9500 


yJl — C3 


1 ^£ /I A\ 

1.366 (10) 


C2 — H2A 


0.9500 


C3 — C4 


1.385 (9) 


C3 — H3 


A ACAA 

0.9500 


C4— C5 


1.377 (9) 


C4— H4 


0.9500 


Co — C7 


1 y1 A 1 /0\ 

1.401 (8) 


C7 — C8 


1 T 1 / A\ 

1.371 (9) 


C / — H/ 


A ACAA 

0.9500 


Co — C9 


1.387 (9) 


xn A ™ 1 XT 1 

N / — Agl — N 1 


1 /5.0 (3) 


N7— Agl— N4 


87.2 (2) 


Nl— Agl— N4 


95.2 (2) 


N7— Agl— 02A 


93.6 (3) 


Nl— Agl— 02A 


90.1 (3) 


N4— Agl— 02A 


88.7 (3) 



C14 — C15 


1 OTl /A\ 

1.372 (9) 


C14 — H14 


0.9500 


C16 — C17 


1 /I 1 y1 / I A\ 

1.414 (10) 


^ 1 T 1 O 

C17 — C18 


1 o £in /A\ 

1.367 (9) 


/^~" 1 '7 TT 1 T 

C17 — H17 


A ACAA 

0.9500 


/"^ 1 O 1 A 

C18 — C19 


1 O AT / 1 A\ 

1.397 (10) 


1 O TT1 O 

C18 — ^H18 


A ACAA 

0.9500 


1 A A 

C 1 9 — C20 


1 o c /c; / 1 A\ 

1.356 (10) 


1 A T T 1 A 

C19 — H19 


A ACAA 

0.9500 


/^"^A TT'^A 

CzO — H20 


A ACAA 

0.9500 


C21 — C22 


1.347 (11) 


1 TTT 1 

Czl — H21 


A ACAA 

0.9500 


Czz — Cz3 


1 O ZTA / 1 1 \ 

1.360 (11) 


C22 — H22 


A ACAA 

0.9500 


C23 — C24 


1 O T 1 /I A\ 

1.371 (10) 


C23 — H23 


0.9500 


Cz4 — Cz5 


1 1 no / 1 f\\ 
1.3 /8 (10) 


A Ty^ /I 

C24 — H24 


A ACAA 

0.9500 


C26 — C27 


1 O A C /A\ 

1.395 (9) 


C27 — C28 


1 O C C / A\ 

1.355 (9) 


/""^T TTT7 

C27 — Hz7 


A ACAA 

0.9500 


C28 — C29 


1 TT? /I A\ 

1.373 (10) 


/"-■ 'NO T T1 O 

C28 — H28 


0.9500 


C29 — C30 


1 O ZTO / 1 1 \ 

1.363 (11) 


^'^A TT'^A 

C29 — H29 


A ACAA 

0.9500 


A ^ OA T TO A 

C30 — H30 


0.9500 


C31 — C32 


1 O "7 "7 / 1 O \ 

1.377 (13) 


i^l 1 TTO 1 

C31 — H31 


A ACAA 

0.9500 


C32 — C33 


1.366 (12) 


O "O T TT ^ 

C32 — H32 


0.9500 


C33 — C34 


1.378 (11) 


C33 — H33 


A ACAA 

0.9500 


Cj4 — C35 


1.38/ (11) 


C34 — H34 


0.9500 


C36 — C37 


1.396 (9) 


C37 — C38 


1.374 (9) 


C37— H37 


0.9500 


C38— C39 


1.391 (9) 


/— ■ o O T TO O 

C38 — ^H38 


0.9500 


C39 — C40 


1 /I A\ 

1.362 (10) 


/—• OA T TO A 

C39 — H39 


0.9500 


/" ■ ^ /-I T T /I A 

C40 — H40 


0.9500 


Clz — C13 — HI 3 


1 OA C 
1/0.5 


C15— C14— C13 


119.3 (6) 


C15— C14— H14 


120.3 


C13— C14— H14 


120.3 


N4— C15— C14 


121.9(6) 


N4— C15— N5 


111.6 (6) 
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XT'? A ™1 XTI A 

N7 — Agl — NIO 


92.2 (3) 


XT 1 A ™1 XT 1 A 

Nl — ^Agl — NiO 


86.0 (2) 


XT^ A ~1 XT1 A 

N4 — ^Agl — Nli) 


170.6 (2) 


/"V'^ A A -^1 XT1 A 

02A — Agl — ^NIU 


82.2 (3) 


A XT1 "? A ^^'^ A 

03A — JN liA — OzA 


1 1 /I A\ 

Izz.l (10) 


A XT1 "? A A 

03A — M 13A — OlA 


1 'IT "7 /I A\ 

127.7 (10) 


/^'^ A XT1 '> A i^l A 

UzA — N13A — UlA 


1 1 A /I 1 \ 

llO.z (11) 


XT1 'J A /^'l A A ™1 

N13A — UzA — Agl 


1 £in 1 /o\ 

167.1 (8) 


1 O XT1 IT) /^TD 

U 1 b — JN 1 3 B — UzB 


IOC A 

izD.y (11) 


1 T~> XT1TT> /"x 1 F) 

0 1 B — N 1 3 B — (J3 B 


lzz.3 (11) 


02B — ^N13B — 03B 


1 AO Z" /0\ 

108.6 (8) 


C5 — Nl — CI 


117.3 (6) 


CD — iN i — Agl 


Iz/.o (d) 


1 "Ml A ™ 1 

Ll — Nl — ^Agl 


112.6 (5) 


r^c XTO 

K^j — Nz — Co 


131.3 (O) 


/~^c XTO XJO 

— Nz — riz 


11/1/1 
1 14.4 


/^/^ XTO 

Co — Nz — Hz 


11/1/1 
114.4 


/"I/' XT'* 1 A 

Co — N3 — CIO 


117.6 (6) 


Cll — ^N4 — C15 


117.4 (6) 


/"^ 1 1 XTyl A ™1 

Lll — N4 — ^Agl 


111 £. f A\ 

111.6 (4) 


Co — N4 — ^Agl 


izD.3 (5) 


Clo — N5 — C15 


130.7 (6) 


1 Z' XTC TTC 

C16 — N5 — H5 


114.7 


1 C XTC T TC 

C15 — N5 — ^H5 


114.7 


Clo — No — C20 


116.4 (6) 


C21 — ^N7 — C25 


116.1 (7) 


/' ' ^ 1 XTT A 1 

C21 — N7 — Agl 


113.8 (7) 


XTT A ™1 

C25 — N7 — ^Agl 


126.1 (6) 


C/D — JNo — Czo 


130.9 (/J 


/"^'IC XTO TTO 

C25 — N8 — Ho 


114.5 


/"^TzT XTO TTO 

C2o — Ns — Ho 


114.5 


C26 — ^N9 — C30 


116.6 (7) 


O C XT 1 A t 

C35 — NIO — C31 


1 1 O /A\ 

118.3 (9) 


/"^TC XT1A A™1 

C35 — NIO — Agl 


12 1.9 (7) 


/^T 1 XT1 A A ™1 

C31 — NIO — Agl 


111 /I /^n\ 

111.4 (7) 


C3o — ^Nll — C35 


1 1 O /TN 

131.8 (7) 


f XT1 1 TT1 1 

C36 — Nil — Hll 


114.1 


/^T C XT1 1 TT1 1 

C35 — Nil — Hll 


11/1 1 
114.1 


C36 — N12 — C40 


117.1 (6) 


XT1 1 

Nl — CI — C2 


123.8 (7) 


XT1 r^'\ TT 1 

Nl — CI — HI 


1 1 O 1 

118.1 


C2 — CI — ^Hl 


118.1 


C3 — C2 — CI 


1 1 Z" A /TX 

116.9 (7) 


f~^^ xjo A 
C j — Cz — H/A 


1 O 1 c 

1/1.5 


CI— C2— H2A 


121.5 


C2— C3— C4 


120.8 (7) 


C2— C3— H3 


119.6 


C4— C3— H3 


119.6 


C5— C4— C3 


118.2 (6) 



/"^ ^ A 1 C XTC 

C14 — C15 — N5 


126.5 (6) 


XT/' 1 XTC 

N6 — CI 6 — N5 


119.5 (6) 


XTZT 1 1 T 

N6 — C16 — C17 


122.8 (6) 


XTC /~^1 Zf /~11 T 

N5 — C16 — C17 


11'?'? /Z'\ 

117.7 (6) 


C18 — C17 — C16 


1 1 A 1 /''7\ 

119.2 (7) 


/~^10 n TTIT 

C18 — C17 — H17 


1 'lA A 

120.4 


/"^IZ" 1 T TT1 T 

C16 — C17 — H17 


1 '^A /I 

120.4 


C17 — C18 — C19 


117.8 (7) 


Z'^' 1 T /'"' 1 O I T 1 O 

C 1 / — C 1 0 — H 1 0 


1 o 1 1 
121.1 


/~i 1 ("» /-I 1 o T T 1 O 

C19 — C18 — H18 


121.1 


/~i'**A 1 A 1 O 

C20 — C19 — C18 


1 1 O A /'7\ 

118.9 (7) 


/~^1A 1 A TT1A 

C20 — C19 — H19 


1 OA 

120.6 


/~^10 /~^1A TT1A 

C18 — C19 — ^H19 


1 OA 

120.6 


XTZ" /~*'*>A /~<1A 

N6 — C20 — C19 


124.8 (7) 


XT/' /" o /\ TT'IA 

N6 — C20 — H20 


117.6 


/'^ 1 A /'~"1 A TTOA 

C19 — C20 — H20 


117.6 


xn /'^'^ 1 /'~"i'i 

N 7 — C2 1 — C22 


IOC'? /o\ 

125.7 (8) 


XTT /^'^ 1 TT'^1 

N7 — C21 — H21 


1 1 '? 1 

117.1 


C22 — C21 — H21 


117.1 


i^TI /~^T^ /~^TJ 

C21 — C22 — C23 


1 1 ^ c /o\ 

116,5 (8) 


/^'^l /^T^ XJT> 

C21 — CzZ — ^H22 


1 O 1 o 

121.8 


C23 — C22 — H22 


1 O 1 o 

121.8 


C22 — C23 — C24 


1-^1 r\ /T\ 

121.9 (7) 


/"^'I'l /'~"T5 TTT5 

C22 — C23 — H23 


1 1 A A 

119.0 


r^^A uo'i 
C24 — C23 — H23 


1 1 n A 
119.0 


C23 — C24 — C25 


117.7(7) 


C23 — C24 — H24 


121.2 


C25 — C24 — H24 


1 O 1 O 

121.2 


XT'? /^^'IC r^^A 

N / — C2d — C24 


1 O 1 '7 /'7\ 
121. / (/) 


XT'? /'^OC XTO 

N7 — C25 — N8 


1 1 T O /'?\ 

113.3 (7) 


/~^'^ A C XTO 

C24 — C25 — N8 


1 O /I A /''?\ 

124.9 (7) 


XTA /~<'**^ XTO 

N9 — C26 — N8 


1 1 A z; /'?\ 

119.6 (7) 


Ny — Czo — C2 / 


122.8 (6J 


XTO /' /~^T? 

N8 — C26 — C27 


117.6 (6) 


/~\r\C) /'~"1/' 

C28 — C27 — C26 


1 1 O O /T\ 

118.2 (7) 


/~^'*>0 /~^'*>'7 TT'>'? 

C28 — C27 — H27 


120.9 


/"">/' /^"T? TTT? 

C26 — C27 — H27 


120.9 


C27 — C28 — C29 


1 OA O /''?\ 

120.3 (7) 


/~^T? /~^'~>0 TT'lO 

C27 — C28 — H28 


1 1 A O 

119.8 


/"I'^A /"^'^O TTOO 

C2y — C28 — H28 


1 1 A O 

119.8 


/^TA f~^'^C\ r^'^o 

C30 — C29 — C26 


1 1 '? 1 /'7\ 

117.1 (7) 


/" ■ o l\ t^'^Cx TT'IA 

C30 — C29 — H29 


1 O 1 A 

121.4 


^'*\0 /~^'*>A TT'^A 

C28 — C29 — H29 


1 O 1 A 

121.4 


N9 — C30— C29 


124.8 (7) 


N9— C30— H30 


117.6 


C29— C30— H30 


117.6 


NIO— C31— C32 


123.5 (9) 


NIO— C31— H31 


118.3 


C32— C31— H31 


118.3 



ActA Cryst. (2014). E70, m58-m59 



sup-9 



supplementary materials 



C5 — C4 — H4 


1 'lA A 


C33 — Ci2 — L3 1 


1 1 ^ y1 few 

116.4 (9) 


C3 — C4 — H4 


1 '^A A 

120.9 


r^l^ TTO'^ 

C33 — C32 — H32 


1 1 0 

121.6 


Nl — C5 — C4 


122.8 (6) 


C31 — C32 — ^H32 


1 1 0 

121.8 


XT1 XT'^ 

Nl — C.5 — N2 


112.8 (6) 


C32 — C3 3 — C34 


121.9 (9) 


C4 — C5 — N2 


124.3 (6) 


r^ll TTTT 

C32 — C33 — H33 


119.1 


N3 — Co — ^N2 


119.5 (6) 


/~^^ A /^OO TTOO 

C34 — C33 — H33 


119.1 


xn r^ei /~^n 

N3 — Co — C7 


122.9 (6) 


C33 — C34 — C35 


117.6 (8) 


N2 — Co — C7 


117.6 (6) 


C33 — C34 — H34 


121.2 


Co — C7 — Co 


1 1 T A /£\ 

in. 9 (6) 


C3 5 — C34 — H34 


1 '1 1 'I 

121.2 


t~^o /~^n XT'? 

C8 — C7 — H7 


1 '1 1 A 

121. U 


XT1A c r^'^ A 

N 10 — C35 — C34 


122.3 (8) 


f~^/' /"^T TTT 

Co — C7 — H7 


1 1 A 

121.0 


XT1 A /"IT C XT1 1 

NIO — C35 — ^Nll 


1 1 A /OX 

113.9 (8) 


/^"T r^G i~^c\ 

C7 — C8 — C9 


119.6 (6) 


C34 — C35 — Nil 


123.8 (8) 


/^"T f^O TTO A 

C7 — C8 — H8A 


1 OA 1 

12U.2 


XT1 'I r~^1 £^ XT1 1 

N12 — C36 — Nil 


119.6 (6) 


/~^C\ /~*0 TTO A 

C9 — C8 — H8A 


1 '^A 

120.2 


N 1 2 — C3 6 — C3 7 


YlIA (6) 


CIO — C9 — C8 


118.7 (6) 


Nil — C36 — C37 


117.9 (6) 


CIO — C9 — H9 


120.6 


C38 — C37 — C36 


119.4 (6) 


f~^0 r\ TTr\ 

C8 — C9 — H9 


1 "^A £ 

120.6 


/^'50 l~^'^n TTTT 

C38 — C37 — H37 


1 "^A T 

120.3 


N3 — CIO — C9 


123.2 (7) 


/■^IZ" /~''>'7 TTOT 

C36 — C37 — H37 


1 '^A 

120.3 


XTT /"~" 1 /\ T T 1 r\ 

N3 — CIO — HIO 


118.4 


/— /^OO /"'OA 

C37 — C38 — C39 


1100 /'TX 

118.2 (7) 


C9 — CIO — HIO 




/"^n /^T 0 TTIO 

C37 — C38 — H38 


1 '^A A 

120.9 


C12 — Cll — N4 


123.9 (6) 


r^^c\ r^^o TTOO 

C39 — C38 — H38 


120.9 


/"ll'^ 1 TT11A 

C12 — Cll — ^HllA 


1101 
118.1 


/~1/1A /~*'>A 

C40 — C39 — C38 


118.4 (7) 


"M4 n 1 141 1 A 


118 1 


CA(\ r^Q H^Q 


1 90 8 


Cll— C12— C13 


118.5 (6) 


C38— C39— H39 


120.8 


Cll— C12— H12 


120.7 


N12— C40— C39 


124.6 (7) 


C13— C12— H12 


120.7 


N12— C40— H40 


117.7 


C14— C13— C12 


119.0(6) 


C39— C40— H40 


117.7 


C14— C13— H13 


120.5 







Symmetry code: (i) x, —frXIl, z-\l2. 



Hydrogcn-hond geometry (A, ") 



D—R-A 


D— H 




D-A 


D—n-A 


N2— H2-015' 


0.88 


2.15 


2.959(14) 


152 


N2— H2-OU' 


0.88 


2.27 


3.089 (16) 


155 


N5— H5-03fi 


0.88 


2.22 


3.075 (10) 


163 


N5— H5"02^ 


0.88 


2.40 


3.271 (11) 


172 


N8— H8-03^i 


0.88 


2.21 


3.073 (12) 


168 


Nil— Hll-02fi 


0.88 


2.26 


3.129(10) 


168 


Nil— HI 1 •02^ 


0.88 


2.27 


3.093 (11) 


156 



Symmetry code: (i) x, -y+1/2, z-1/2. 
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